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development of extra-gonadal tissue. ku212 mutants also have a
uterine fate defect. Normally, 4 cells of the ventral uterine pi
lineage respond via their EGF receptor-like LET-23 receptors to a
vulval derived EGF-like LIN-3 signal and adopt the uterine vulval
1 (uv1) fate. In ku212 mutants, these 4 pi progeny cells are set
aside as a pre-uv1 population, but they die prior to differentiation.
A gain-of-function mutation in the LET-23 receptor can rescue
the uv1 defect, suggesting that a lack of signaling, perhaps due to
the temporal delay, is at fault. In support of this model, lack of
vulval–uterine coordination due to precocious vulval develop-
ment also leads to uv1 cell differentiation defects. We have
achieved transformation rescue of cog-3(ku212) with a YAC
clone and will report on our molecular and phenotypic analysis.
doi:10.1016/j.ydbio.2006.04.325
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Somitic myogenesis involves various myogenic regulatory
factors (MRFs), and myoblasts proceed through various steps
before differentiating into muscle fibers. Here, we demonstrate a
role for cxcr4 and sdf1a signaling in the presomitic mesoderm
during fast fiber formation. We have investigated the role of
these proteins by employing the technique of antisense oligo-
nucleotide knockdown. Disrupting the chemokine signal caused
a reduction in myoD and myf5 resulting in reduced fast fiber
formation. In addition, we demonstrated that cxcr4a and sdf1a
could be involved in the regulation of genes encoding these
myogenic factors and vice versa. In effect, we propose the pre-
sence of a feedback mechanism between these molecules and
suggest that cxcr4a-sdf1a has a role in myogenic maintenance.
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The formation of the neuromuscular junction (NMJ) is the
best-understood example of synaptogenesis. NMJ initiation and
maintenance require a complex exchange of signals between the
developing motor neuron and skeletal muscle cell, leading to a
nerve terminal that is specialized for the release of neurotrans-
mitter and a postsynaptic muscle cell membrane that contains an
abundance of neurotransmitter receptors. Previous studies have
defined a series of events that lead to postsynaptic differentia-
tion. A receptor tyrosine kinase, MuSK, plays a key role in all
aspects of postsynaptic differentiation, including nerve-inde-
pendent pre-patterning of neurotransmitter (acetylcholine) re-
ceptors (AChRs) as well as the subsequent refinement of AChRs
to synaptic sites. However, the MuSK-dependent, neuron-
independent events that initiate NMJ formation are not under-
stood. Here we show that the mouse Low-density lipoprotein
receptor-related 4 (Lrp4) gene is required to form neuro-
muscular synapses. Lrp4 mutant mice have defects in both
presynaptic and postsynaptic differentiation, including aberrant
motor axon growth and branching, a lack of AChR and post-
synaptic protein clustering, and a failure to express postsynaptic
genes selectively by myofiber synaptic nuclei. The similar
phenotypes of Lrp4 and MuSK mutants and the discovery that
Lrp4 is required for the localization of MuSK suggest that Lrp4
is a critical factor for MuSK-mediated postsynaptic differenti-
ation and that Lrp4 acts in the early, nerve-independent steps of
NMJ assembly.
doi:10.1016/j.ydbio.2006.04.327
300
Cilia/IFT in mammalian limb patterning
Courtney J. Haycraft 1, Qihong Zhang 2, Buer Song 1,
Rosa Serra 1, Bradley K. Yoder 1
1 University of Alabama at Birmingham, Birmingham, AL,
USA
2 University of Iowa, Iowa City, IA, USA
Cilia are microtubule-based organelles expressed on most
mammalian cells. They are formed and maintained by a process
termed intraflagellar transport (IFT) and disruption of any IFT
protein results in defects in cilia formation and subsequent
signaling activities. While they were previously considered to be
evolutionary remnants, cilia have recently been shown to be
required for development and function of many tissues. Recent
work from several labs has indicated a requirement for proteins
required for cilia and flagella formation, IFT proteins, in both the
activation and repression of Shh signal transduction. In the
developing limb, cilia are present on cells of the ectoderm and
underlying mesenchyme and congenital loss of the IFT protein
polaris results in expansion of the autopod, ectopic digit
formation and loss of Shh signal transduction. We have begun
using conditional alleles of IFT genes to bypass the midgestation
lethality of IFT null mutants and investigate the function of cilia/
IFT in specific cell populations in the developing limb. Similar
to congenital loss of polaris, loss of cilia on the mesenchymal
cells of the limb bud using prx1 promoter driven Cre expression
results in expansion of the autopod and extensive polydactyly. In
addition to polydactyly, the limbs of prx1cre;IFT conditional
mutants are shortened relative to control littermates, suggesting a
possible role in Ihh signaling during cartilage and bone
development. We are also using msx2cre transgenic mice to
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